a2 United States Patent

Forster

US009636719B2

US 9,636,719 B2
May 2, 2017

(10) Patent No.:
45) Date of Patent:

(54) SYSTEMS AND METHODS FOR TREATING
WORKPIECES

(71)  Applicant: DURR ECOCLEAN GMBH,
Filderstadt (DE)
(72) Inventor: Michael Forster, Eupen (BE)

(73) Assignee: Diirr Ecoclean GMBH, Filderstadt

(56) References Cited
U.S. PATENT DOCUMENTS

2011/0041881 Al1* 2/2011 Leyendecker ... B25J 11/006

134/137

FOREIGN PATENT DOCUMENTS

CN 103009394 42013
(DK) DE 234823 4/1986
(Continued)

(*) Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

(21) Appl. No.: 14/856,835

(22) Filed: Sep. 17, 2015

(65) Prior Publication Data
US 2016/0001335 Al Jan. 7, 2016
Related U.S. Application Data

(63) Continuation-in-part of application No.
PCT/EP2014/055879, filed on Mar. 24, 2014.

OTHER PUBLICATIONS

Patent Cooperation Treaty, English Translation of “International
Preliminary Report on Patentability”, issued in connection with
PCT Application No. PCT/EP2014/055879, mailed on Oct. 29,
2015, (8 pages).

(Continued)

Primary Examiner — Duy Deo

Assistant Examiner — Maki Angadi

(74) Attorney, Agent, or Firm — Hanley, Flight &
Zimmerman, LLC

57 ABSTRACT

(30) Foreign Application Priority Data 7 . .
Example systems and methods for treating workpieces are
Apr. 16,2013 (DE) .ocoovreeererrnn, 10 2013 206 875  disclosed. In some examples, the system includes a treat-
ment station positioned in a process chamber for treating the
(51) Int. CL workpiece with fluid. The example system includes a han-
BOSB 3/00 (2006.01) dling device positioned in the process chamber. The example
BO8B 7/04 (2006.01) handling device includes a base positioned in the process
(Continued) chamber, a supporting arm coupled to the base and pivotable
(52) US.Cl relative to the base about a first pivot axis, a pivoting arm
CPC BOSB 7/04 (2013.01); BOSB 3/04 ~ coupled to the supporting arm and pivotable relative to the
(2013.01); BOSB 3/047 (2013.01); ,BOSB 3/048 supporting arm about a second pivot axis, and a receptacle
T T . coupled to the pivoting arm and including a workpiece

(2013.01); o .

(Continued) holder capable of picking up the workpiece from a work-

(58) Field of Classification Search
CPC .. B08B 7/04; BOSB 3/04; BOSB 3/048; BOSB
3/10; BOSB 1/002; BO8B 3/024; BOSB
13/00; B25J 21/00; F26B 19/00

piece feeder positioned outside of the process chamber. The
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piece through an opening of the process chamber and into a
treatment position at the treatment station.
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